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[TPEJAITOCDBIJIKU IIEPEXO/IA K 3G

OcHoBHas npuuuHa. Cetu GSM oka3zajuch He
roTOBbI K pe3komy pocty Ha IP-Tpadux

RAN (Radio Access Network) — cerb
paaMoaocTyIa.

UTRA (Universal Terrestrial Radio Access) — ceTb
paguonocryna ajass UMTS




BA3OBbIE TEPMUHbI 3G

Cetu 3G (third generation) — TpeTbe NMOKOJEHHE
ceTerl MOOMJILHOM CBSI3H, pa3padoTaHHoe Ha 0a3e
TEXHOJIOTUH MAKEeTHOM nepeaavyu JaHHbIX

°* MHTEePaKTUBHbIN OOMEH
COBpeMeHH MYyNbETUMEOUNHBbIMU OAaHHbIMMU;

ble cetTn 3G * BugeortenedoHHas cBA3b

MCMNONb3yIOT ° nepepavya n3oopaxeHMn u
6onbwnX 06bLEMOB MHOpMaLnK

CAB * acMMMeTpuYHas nepepaya

Cnenyl-ol_uux MyanVIMeAVIﬁHbIX AadHHbIX

. e paboTta ¢ UHTepHeTOM U
obnacTsx: WHTpaceTAMM




UMTS (Universal Mobile Telecommunications

System — Ynueepcanvnas Moounvnan
Tenekommynukauuonnas Cucmema) — TEXHOIOTHS
COTOBOM CBSI3H, pa3padboTaHa EBpomnelickum
Nuactutyrom CrangaproB TenekommyHukanui (ETSI)

st BHeApenusa 3G B EBporre.
3G '
ol '




W-CDMA (Wideband Code Division Multiple
Access) — TEXHOJIOTUS paguouHTepderca,
MCIIOJIB3YIOMIAsA NUPOKOIOJIOCHBIM MHOXKECTBEHHBIN
TOCTYII C KOAOBBIM Pa3CICHUEM KaHAJIOB

FDD (Frequency-Division Duplexing)

TDD (Time-Division Duplexing)




BAUADblI TPAOUKA B UMTS

YeyeBOoU
TDaAMUK
cnvr
OTOKOBbIU
Liefzlee]2]s POHOBBLIN
TRAMUK

JIsKUTTEP — HEXENaTelbHbIE (Pa30BbI€ UJINM YaCTOTHHIE :
OTKJIOHEHMS NIEPEIABAEMOTO CUTHAJIA
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TEPMUHDbI 3GPP

User Equipment (UE) — Ob0opyroBanue

Node B— ba3zoBasi cranuus

IHOJIb30BaTCJIA

Radio Network Controller (RNC)-

KoHTpoJiep



TEPMUHDbI 3GPP

e A — JUIS B3aUMOJIEUCTBUSA C
cetpio GSM

e B— mexny Node B u RNC

e [u — 11 B3aUMOOENCTBUS C
cetbi0 UTRAN

e In-CS — mexny RNC u
VLC

e In-PS — mexay RNC u
SGSN

NHTEepdenc

bl
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TEPMUHDbI 3GPP

Media Gateway (MGW)— Meauanuio3 @,

&,

SGW- 1111103 curgajan3anuu

HSS (Home Subscriber Server) — CepBep

AOMAIIHUX A00HEHTOB



PEAUM3bI 3G

Peaus

Peianzs 4

Pesan3 5 (All-IP)

Peaus 6

Peans 7

Pean3s 7-8

Ocob6eHHOCTH
Crpykrypa cetn Hanbosee Onu3ka npeamecTsyoomeid k GSM
Opuentanus Ha TexHonoruto ATM (Asynchronous Transfer Mode)
bazoBasi ceTb CTaHOBUTCS pacmpeleleHHOW CeThio (MpU TMOMOIIU
pacrnpenenEHHbIX KOMMYTaTOpPOB)
OnopHast makeTHasi CETh UCIONb3yeT TexHonorno ATM uiu npoToko
RTP (Real Time Transport Protocol) nosepx IP
Brenpenne MynpTUCEPBUCHON apXUTEKTYPBI CETH
[TosiBnenne HOBBIX ceTeBbix 3eMmeHToB (HSS, CSCF, MRF, MGCEF,
T-SGW, R-SGW)
JlanbHenmee pazsutue cucteMsl IMS
PasButue cepsuca MBMS (Multimedia Broadcast Multicast Service)

[Ipenycmarpusaercs texaonorust MIMO (Multiple Input Multiple Output) ¢
MHOTI'OKaHaJIbHBIMU BXOJaMHU BbIXOAaMHU dJIA HaﬂbHeﬁHleFO YBCIIUYCHUA

3G PEKTUBHOCTH UCIIOIB30BAHUS PAJUOCIIEKTPA.

B cnenudukanusax Rel’7 u Rel’8 pa3zsuBarorcs mexanusmbl VCC (Virtual Call
Continuity), obecreunBaioye HempepbIBHOCTh MYJITUMEIUHHBIX CECCHI MTpH
MCIONb30BaHNH pa3HbIx ceTeit gqoctyna (WLAN, 3G,LTE)



XPOHOAOI'MA PASPABOTKHU U TTYBAUKAL NN

PEAN3OB 3GPP
?8‘;3 Releases of 3GPP _ﬁ@

Specifications A GLOBAL INITIATIVE
1999 2000 2001 2002 2003 2004 2005 2006 2007 200 2009 2010 2011 20122013 >

000l GSM/GPRS/EDGE enhancements
Release 99 W-CDMA

Release 4 1.28Mcps TDD

Release 5 HSDPA
Release 6 HSUPA, MBMS
Release 7 HSPA+ (MIMO, HOM etc.)

v ‘L /
ITU-R M.1457 Release 8 LTE
IMT-2000 Recommendation :_T_f——xxn__\ L Minor LTE
ITU-R M.2012 | "™ | Release 10[ LTE-Advance
IMT-Advanced et Release 11 13

Recommendation

GE

| 3GPP TSG-RAN Workshop on Release 12 & |
onward to be held on June 11-12, 2012




APXUTEKTYPA LTE

2G, 3G cetb TOro xe oneparopa

A8HHbIe

———— CHrHANN3IAUMA

Apyrve onepaTope

(HUKCHPOBaMHON 1

Servi MODANLHOW CERIN, 3 TaxEe
ST PDN CETH NEPENAYH NaHHBIX

e N Od e B Gateway  Gateway
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APXUTEKTYPA LTE

eNB (Evolved Node B) — 0a3oBas cranuus LTE

MME (Mobile Management Entity) — 0J10k

ylpaBJeHUs MOOMJIbHOCTHIO




APXUTEKTYPA LTE

S-GW (Serving Gateway) — 00CJaY;KMBAOIIMN 1IJTKO3

r

P-GW, Packet Data Network Gateway — nakeTHbIii




OBOBLIEHHAA CTPYKTYPA CETW

‘ EMM Non-Access Stratum EMM
‘ Panno- L Paauo- [TpOTOKONGI k N [1pOTOKOMNbI
NPOTOKONb| NPOTOKONLI| CUrHanusauuu curHanuasauyuu

Access Stratum
EPC
UE (Uu) EUTRAN S

NV
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CTPYKTYPA CETU LTE

UED (User Equipment Domain) - obnactb
Nnonb30BaTeSIbCKOro 0bopyaoBaHus

ID (Infrastructure Domain) - obnactb ceteBou
MHJOPACTPYKTYpPbI

E-UTRAN (Evolved Universal Terrestrial Radio
Access Network) - nogcetb pagnogocTtyna

(EPC, Evolved Packet - nakeTtHasa nogcetb




CTPYKTYPA CETU LTE

Uu — nHTepdenc mexay obnacTtbto
Nonb30BaTENIbCKOro obopyaoBaHmnst 1 obnacTtbio
cetn pagnogoctyna UTRAN

S1 — nHTepdenc mexay obnacTtblo ceTu

pagunogocTyna n obnacTtbio 6a3oBon ceTu
EPC.

UP (User Plane) - nonb3oBaTenbckas
NSIOCKOCTb

CP (Control Plane) - nnockocTb °
ynpaBreHus



CTPYKTYPA CETU LTE

MME / S-GW MME ! S-GW

b
(@) SOTUY)
| X2 f ~ E-UTRAN
a £ e
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PACKET DATA PROTOCOL

PDP (Packet Data Protocol) - Habop napameTpoB, OMUCLIBAKOLLUX
TEeKyLlee COCTOsIHME MOosfib3oBaTend UM TepMmHarna no OTHOLWWEHUIO K
BO3MOXXHbIM ycriyram U cnocobam nx npegocraBrieHus.

UE UTRAN SGSN GGSN
PDP Address
MM Context MM Context APN-x
IMSI IMSI IMSI
A ¥
NSAPI NSAPI NSAPI ||
PDP Context




PDP Context Activation

UL TEF establishment

no APN? -> select subscribed, if only one aGIN
QoS empty? -> select subscribed
build APN:

APN = network_id = operator_id

ez Internet * mnoool.mecyyy.gors
1. Activate POF Context Request VPLM addres's allowed?
NSAPI NO: use HPLMN
LLC SAPI YES: use VPLMN id
QoS requested {can also be sent from MS)
PDP type & address (e.g IPv4, empty)
[APn] | DNS
[ protocel configuration opticns)
Query
APN
Response
GGSN IP add
BLTEF establishment g
Authentication, start of ciphering
Create PDP Context Request
IMSE, MSISDN, NSaR1 perform authentication
3. | userpoe type & address and/or configuration (e.g.
APN, &PN selection mode RADIUS DHCP)
DL TEIDs + SGSN 1P address (for signalling & data) 3
Qos
[ charging characteristics ]
[ protoco! configuration options |
[ traffic flow template |
3. Create PDP Context Response
4, Activate PDP Context Accept use ( = reguest accepted)
LLC SAPI PDP type & address )
oS e UL TEIDs + GGSN IP address (for siznalling & data) to aliow mixed IP v.4/IP v.6
3 got alternative GGSN IP address{es) | net main address type same
radio priority as SGSN's

PDP type & address
[ protecel configuration options])
[PFI]

charging id [charging gateway address [altern. address]




MEPEAAYA MHTEPHET-®AUAOB

Monb3oBaTenb DNS - cepeep WEB - cepeep

AkTuBayma PDP-KOHTeKcTa

3anpoc agpeca

Agpec

YcTtaHoBka TCP-coeauHeHus

HTTP-3anpoc (TekcT)

-

HTTP-oTBeT (TEKCT)
d

HTTP-3anpoc (o6bekTbl) -

HTTP-oTtBeT (00beKThl) 23

-l

CHatne TCP-coeauHeHus




WIRELESS APPLICATION

PROTOCOL

[Monb3oBaTenb WAP-wnw3

AktuBaumna PDP-koHTekcTa

YcTtaHoBneHue ceaHca WSP

WTP-3anpoc (TekcT)

d

.
WTP-oT1BeT (TeKCcT)

WTP-3anpoc (00bekThl)

-

!
WTP-o1BEeT (00LEeKThHI)

HTML/WML-cepBep

HTTP

24




SAEKTPOHHAA TNO4YTA

SMTP (Simple Mail Transfer Protocol) — TonbKo Ans oTnpaBku

COOOLEeHUM;

POP 2 (Post Office Protocol Version 2) — TonbKo AnNa nony4veHus
COOOLLEHUMN;

POP 3 (Post Office Protocol Version 3) - Ana ornpaBku U nony4vyeHus
COOOLLEHUMN.

IMAP (Interactive Mail Access Protocol) — ans ornpaBku u
nony4yeHus cooodLeHUNn.

1. Mail?
>

[lonb3oBaTens

dannosas cuctema

OtnpaBuTens
SMTP

2. RCTP?
—

3. DATA?
—

OK

-

OK

-

OK

o]

Nonyyatensb
SMTP

dannosan
cuctema




[MTOTOKOBOE BUAEO

MnT GGSN RTSP-cepeep
MNepBuyHasa aktTueayua PDP-koHTekcTa
[RTSP] DESCRIBE e
[RTSP] 200 OK (SDP)
-
[RTSP] SETUP o
[RTSP] 200 OK
BropuuHas aktneauna PDP-koHTekcTa
[RTSP] PLAY "
[RTSP] 200 OK
26

Bugeonotok (RTP)
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MS BSS MSC/VLR HLR GMSC @
< 1AM
SRl (MSISDN)
< PBNOMSDH [
|IPBRN RR (MSRN)>_
SRI RR (MSRNL
- IAM (MSRN)
< Paging Request <t Paging
Channel Regquest >
< Imfnedlate
Assignment
Paging Response
¥ Complete Layer 2 Inf
(Paging response)
< Cipher Mode
< Ciphering Mode Command
Command
Ciphering Mode -
Complete Cipher Mode >
Setup Complete
Call Confirmed >
Assignment Request
<Assignment Command <%
Assignment Complet
- Assignment Complet&
Alerting
=
NC o ACM
Connect el
ot ANM
51 ANM
L Connect Acknowledge bl
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